Knowledge of the spatial structure and the seasonal variations of the subtropical gyre is an important prerequisite for comparing observed flow fields with results from oceanic circulation models. It is the aim of this study to determine in more detail the mean horizontal structure of the geostrophic transport field between the Azores Current and its origin in the Gulf Stream, and to determine the seasonal variations of this field. An international hydrographic data set is edited and, following the method applied by Stramma [ 1984] in the eastern basin, is used to determine volume transports in the upper ocean. In addition, an international expendable bathythermograph (XBT) data set provides information on Copyright 1989 by the American Geophysical Union.
Paper number 88JC04324. 0148-0227/89/88J C-04324505.00 seasonal changes in eddy potential energy in the Azores region.
DATA SET AND VELOCITY REFERENCE LEVEL
The hydrographic data for this study were obtained from the World Data Center A for oceanogr:aphy (WODC). In order to exclude shelf water samples, only stations with data from deeper than 100 m were considered. Stations with dubious data, apparent from spikes or systematic deviations, were rejected. For the region 26ø-50øN and 8ø-56øW a total of 8240 stations were retained. Mean profiles of temperature, salinity, density, and dissolved oxygen were then computed for 116 squares (3 ø x 3 ø) in a subarea of the North Atlantic (see Figure 3) . The depth intervals chosen for averaging were 2 m in the upper 100 m, 10 m in the layer of 100 m to 1500 m, and 50 m below 1500 m. The data were smoothed with a five-point moving average, corresponding to 10-m, 50-m, and 250-m intervals, respectively, in the three layers. This produced a stronger smoothing in the upper layers and weaker smoothing in the deep ocean where data scatter is small.
In addition to the hydrographic data set, we obtained all XBT records available at the WODC, which were then used to compute variations in vertical displacements of isotherm depth. We restricted this analysis to the smaller region of 30ø-44øN, 20ø-44øW, which is also shown in Figure 3 . Because of the greater density of XBT data it was decided to perform this analysis over 2 ø x 2 ø squares. The data set was examined, and all profiles having spikes or systematic deviations were rejected. Finally, 5693 profiles were retained. The number of XBT casts available in each 2 ø x 2 ø square is given in Figure 4 .
LEVEL OF No MOTION
The selection of reference levels for determining geostrophic velocities and transports follows an approach by Stramma [1984] . He used Defant's [1941] method combined with information on the advection of water masses, as identified by oxygen and salinity extrema, together with a mass conservation scheme developed by Fiadeiro and Veronis [1982, 1983] to discriminate between plausible and implausible reference depths. Geopotential differences between neighboring stations were computed from the mean boring geepotential profiles. In order to discriminate between the remaining levels, information about water mass spreading as inferred from mean temperature, salinity, and oxygen profiles for each 3 ø x 3 ø square was used. Taking the density distributions on the boundaries of the closed subareas and using the equations of mass conservation, one can determine a likely reference depth for each volume. The criterion used to select the level is such that the minimum-mean-square transport imbalance for a set of mass-conserving, independent layers is obtained.
The hydrostatic and geostrophic balance yields the ther- Following this description by Stramma [1984] , in order to find layers where mass is most likely conserved, we examined fields of dissolved oxygen, salinity, potential density, and potential vorticity, using surfaces of constant potential density relative to 3000 dbar as boundaries between the layers. Four layers were selected (see Table 1 Our selected reference levels in Figure 5 have the same spatial trend as found by Stramma [1984] bifurcation of the Azores Current into the two easternmost discussed by Stramma and Siedler [1988] . They found a bands has already been noted by Stramma [1984] . The seasonal change in the structure of the subtropical gyre in Azores Current itself exhibits a seasonal change, with a shift the eastern North Atlantic, with a smaller north-south exof the zonal flow axis to the south in summer, which was tension of the gyre in summer as compared to winter. • is the vertical displacement of a selected isotherm from its mean depth in a 2 ø x 2 ø square. The subarea chosen for this analysis is indicated in Figure 3 . The historical XBT data set previously described was used for determining ;. The 15øC isotherm was used in most of the subarea to represent upper thermocline variability. In the area northeast of the Azores Archipelago the 13øC isotherm was selected instead, because the 15øC isotherm becomes shallow there and fluctuates with a strong seasonal signal. It was shown by Emery [1983] and by $iedler and $tramma [1983] that the variability of the mean temperature-salinity relationships in our area of study is sufficiently small in the main thermocline to allow the use of isotherms instead of isopycnals for the determination of potential energy changes.
•-• was obtained from the described hydrographic data 
